Impaired basophil induction leads to an age-dependent innate defect in type 2 immunity during helminth infection in mice.
Parasitic-infection studies on rhesus macaque monkeys have shown juvenile animals to be more susceptible to infection than adults, but the immunological mechanism for this is not known. In this study, we investigated the age-dependent genesis of helminth-induced type 2 immune responses using adult (6-8-wk-old) and juvenile (21-28-d-old) mice. Following infection with the parasitic nematode Nippostrongylus brasiliensis, juvenile mice had increased susceptibility to infection relative to adult mice. Juvenile mice developed a delayed type 2 immune response with decreased Th2 cytokine production, IgE Ab responses, mouse mast cell protease 1 levels, and intestinal goblet cell induction. This innate immune defect in juvenile mice was independent of TLR signaling, dendritic cells, or CD4(+) cell function. Using IL-4-eGFP mice, it was demonstrated that the numbers of IL-4-producing basophil and eosinophils were comparable in young and adult naive mice; however, following helminth infection, the early induction of these cells was impaired in juvenile mice relative to older animals. In nonhelminth models, there was an innate in vivo defect in activation of basophils, but not eosinophils, in juvenile mice compared with adult animals. The specific role for basophils in this innate defect in helminth-induced type 2 immunity was confirmed by the capacity of adoptively transferred adult-derived basophils, but not eosinophils, to restore the ability of juvenile mice to expel N. brasiliensis. The defect in juvenile mice with regard to helminth-induced innate basophil-mediated type 2 response is relevant to allergic conditions.